A neonatal mouse model of intestinal perforation: investigating the harmful synergism between glucocorticoids and indomethacin.
Early postnatal steroids and indomethacin in combination have been shown to increase the risk of spontaneous intestinal perforation (SIP) in infants with extremely low birth weight (ELBW), but the mechanism behind this synergistic effect is unknown. Based on literature in a variety of models suggesting that glucocorticoids and nonsteroidal antiinflammatory agents diminish complementary isoforms of nitric oxide synthase (NOS), we hypothesized that perturbations in NO metabolism contribute to SIP. Our results using newborn wild-type (WT) and endothelial NOS-knockout (eNOS KO) mice treated with dexamethasone and/or indomethacin indicate that indomethacin treatment diminishes ileal eNOS abundance; dexamethasone treatment diminishes ileal inducible NOS and neuronal NOS (nNOS); 100% of dexamethasone-treated eNOS KO mice die after 3 days; eNOS KO mice treated for 2 days with dexamethasone develop acute pyloric stenosis in association with reduced expression of pyloric nNOS; and isolated ileum from eNOS KO mice treated for 2 days with dexamethasone exhibit a significant decrease in spontaneous peristalsis, decreased circumference, and decreased capacitance for forced volume before ileal perforation compared with ileum from untreated controls. Our findings suggest that eNOS and nNOS display functional overlap in the newborn mouse gastrointestinal tract and that simultaneous reduction in the activity of both NOS isoforms may be a risk factor for neonatal ileal perforation. If this holds true in human infants, then it provides a plausible etiologic explanation for the strong temporal association between SIP and the simultaneous treatment of ELBW infants with glucocorticoids and indomethacin.